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Introduction

By a letter dated December 28,1993, Mr. Fred Stroud of U.S. EPA, Region
IV has required of the Saad Site Steering Committee (SSSC) that "removal" be
performed for all soils on the Saad Site that exceed a concentration of 250 mg/kg
Total Recoverable Petroleum Hydrocarbons (TRPH). The 250 mg/kg TRPH
value is cited in the December 28 letter as a proposed industrial cleanup
guideline developed by the Tennessee Department of Environment and
Conservation (TDEC) specifically to be applied in the State of Tennessee for
protection of human health and the environment. The SSSC has requested that I
independently review the U.S. EPA demand for additional removal action. This
report contains my opinions as a result of that review.

In the preparation of this report, I reviewed numerous documents,
including the foDowing technical reports:

• Removal Action/Field Investigation Report for the Saad Trousdale Drive
Site - Nashville, Tennessee, March, 1992 (DRE, 1992);

• Saad Site RA/FI Phase H Report, April, 1993 (DRE, 1993); and,

• December 28, 1993 letter from Fred Stroud of U.S. EPA, Region IV to
Bennie Underwood of de maximis, Inc.

In order to assist my understanding of the relative contribution that may
be posed by the Saad Site to the areawide conditions, I have visited the site. This
visit included the Saad Site proper, the CSX Radnor Yards facility, the berm and
associated track areas, the Franklin Brick Company, a tour of Trousdale Road
and neighboring industrial/commercial zones within approximately 1 mile of
the Site, and the Croft Spring area (now known as the Grassmere Wildlife Park).

The Saad Site ("Site") is approximately 0.4 acre in size and is located in a
heavily industrialized area of Nashville, Tennessee. The Site itself is completely
fenced on all sides. On the west, it is bordered by the Radnor Yards, a very large
rail maintenance yard covering several hundred acres in South Nashville,
Davidson County, Tennessee. Several hundred additional acres of industrial
property of various types surrounds the Saad Site. On the east it is bordered by
Trousdale Road. There are no current occupants using the Site.



Prior Removal Actions

It is my understanding that prior removal action work at the Site has
resulted in the following activities in response to EPA Administrative Orders by
Consent (AOCs) which were implemented in 1990 and 1992:

• Initial removal action and field investigation activities (RA/FI; DRE, 1992)
were conducted at the Saad Site during the period from August to
October, 1991 with the objective of reducing or eliminating the risks that
may be associated with the direct contact pathway to any hazardous
substances on the Site. Removal actions have resulted in the successful
removal of all surface and subsurface tanks, sumps and related equipment
from the Site;

• A second RA/FI (DRE, 1993) was conducted in 1993 with several
objectives including: subsurface drum search and removal, confirmation
of the presence of lead and PCB concentrations that were detected in the
initial RA/FI, removal of soils which exhibited lead and PCBs at
concentrations above Target Response Levels (500 mg/kg and 10 mg/kg,
respectively), and performance of additional vadose zone soil sampling
and analyses;

• The 1991 and 1992 RA/FI activities resulted in the combined removal of
144,700 pounds of hazardous waste; 92,800 gallons of non-hazardous
liquids (contaminated perched groundwater); 72 drums of hazardous
waste; 139 drums of non-hazardous waste; 168 cubic yards of non-
hazardous surface debris; and 220 cubic yards of soil and subsurface
debris (DRE, 1992; DRE, 1993);

• The 1993 RA/FI Phase II Report (DRE, 1993) concludes, in part, that there
is no apparent leaching of contaminants from vadose zone materials
(based on TCLP non-hazardous determination for disposal of soils and
debris). There are minimal vadose zone soils present on-site (80-90% of
vadose material reportedly is composed of rocks, boulders and debris).
Much of the Site is underlain by a native, stiff, low permeability clay that
acts as an aquitard between the perched water table and the limestone
bedrock water-bearing zone.



Effect of Prior Work

The extensive RA/FI activities which have been conducted at the Site have
allayed effectively any actual or perceived immediate health hazards from
aboveground tanks, drums and other containers, as well as from subsurface and
surface soils containing PCBs or lead, based on available data. These activities
permit the development of an integrated site response to address environmental
media in an appropriate fashion, without the requirement for precipitous
"removal" action.

Propriety and Applicability of the U.S. EPA Proposed Cleanup Target

U.S. EPA is seeking the removal of soils at the Site that contain TRPH at a
concentration greater than 250 mg/kg, a figure which ostensibly is based on a
proposed TDEC industrial cleanup guideline. The TDEC recently finalized its
state Superfund regulations, however, and determined that it was not
appropriate to set generic soil cleanup target concentrations (see Tennessee
Superfund regulations; Rule 1200-1-13-.08). Rather, the TDEC required that soil
targets should be calculated for individual analytes using the peer-reviewed and
generally accepted procedures that are contained in several U.S. EPA risk
assessment guidance documents (e.g., Risk Assessment Guidance for Superfund,
Volume I, Parts A and B, as well as subsequent supplementary guidance). In
addition, the TDEC recognized that background concentrations and site-specific
conditions must be considered in establishing appropriate soil cleanup levels at a
site. Thus, the State of Tennessee approach is consistent with the U.S. EPA risk-
based approach for a situation such as is presented at the Saad Site, and requires
an appropriate evaluation of background conditions. The Rule is specific in
stating that background should represent either natural, unaffected conditions
or, alternatively, may characterize industrial conditions where these are
historically appropriate.

In the absence of either a risk-based analysis or a consideration of
background conditions in the area of the Saad Site, a determination to arbitrarily
excavate soils down to a concentration of 250 mg/kg TRPH is not technically
defensible. It is important to note that considerations regarding the potential for
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human health effects have been based on a comparison with the post-removal
action site data for subsurface soils (e.g., >2 feet bis). Surface soil samples (e.g.,
<2 feet bis) that were collected at the Saad Site in October, 1990 prior to the two
removal actions at the Site (Underwood, 1994) indicated the presence of analytes
at concentrations that typically were much lower than those that have since been
detected in the subsurface soil samples (e.g., maximum BETX concentration of
18.4 mg/kg for xylene, range of TRPH concentrations of 44 mg/kg to 18,358
mg/kg, maximum Total Organic Halogens concentration of 113 mg/kg). Given
the size of the site and its potential contribution to local conditions, particularly
with regard to similar analytes, a risk-based approach as defined by TDEC is
appropriate for the Site.

A Review of TRPH Cleanup Levels

TRPH are present in soil at the Site in detected concentrations of up to
11,000 mg/kg, identified as "low boil" TRPH and 170,000 mg/kg identified as "hi
boil" TRPH. The analytical methodology typically compares the "low boil"
component with a gasoline standard, and the "hi boil" component of the TRPH
with diesel and/or kerosene standards. The predominant material of interest at
the site was waste oil. While the determination of TRPH concentrations in soil
may be useful as an initial screening indicator for petroleum-contaminated sites,
TRPH concentrations alone do not provide sufficient information on which to
base conclusions regarding the potential for toxicological effects. Such
conclusions must be drawn on the basis of information concerning discrete
chemical components of the TRPH, to the extent that these can be identified.

Concurrent with the analyses that were conducted at the Saad Site to
determine the concentrations of TRPH in site soils, analyses were conductexd for
volatile organic compounds (VOCs), base neutral and acid extractable organics
(BNAs), pesticides, polychlorinated biphenyls (PCBs), and total metals. The
results of analyses for VOCs and BNAs yielded useful information regarding the
individual analytes comprising the TRPH. Analysis for VOCs indicated
primarily the presence of BETX compounds (benzene, ethylbenzene, toluene and
xylene) at concentrations up to 5,200 mg/kg in the case of toluene, a
noncarcinogenic compound. The greatest concentration for potentially



carcinogenic VOCs was 3,300 mg/kg for trichloroethylene. The analysis for
BNAs indicated the presence of polycyclic aromatic hydrocarbons (PAHs), as
well as bis(2-ethylhexyl)phthalate and a few other compounds, such as 4-
methylphenol. Some of these compounds, particularly PAHs, are common
constituents of TRPH. The maximum detected concentration of BNAs was 130
mg/kg for naphthalene, a noncarcinogenic PAH. The highest detected
concentration for carcinogenic PAHs was 3.9 mg/kg for benzo(k)fluoranthene.
These are low concentrations, and support strongly that the conclusion that, in
this instance, the TRPH are comprised of other, less toxic components.

A comparison of the total VOC and BNA concentrations with the reported
TRPH concentrations indicates that approximately 90% of the TRPH
concentration remains unidentified for most soil samples. Based on the available
data concerning the VOCs and lower molecular weight PAHs, it is likely that the
unidentified portion of the TRPH primarily is represented by very high
molecular weight PAHs (e.g., >6 rings), and by long chain aliphatic
hydrocarbons. Both of these classes of compounds typically exhibit low toxiciry
and low mobility, directly as a result of the high molecular weight and large size
of the molecules. That is, their structures limit absorption and transport in the
body, and also minimize environmental mobility. One of the conclusions that
was drawn in the Phase II RA/FI report (DRE, 1993), that there is no apparent
leaching of contaminants from vadose zone materials at the Site, is consistent
with the presence of such high molecular weight, low mobility compounds. It is
not reasonable from a human health or environmental standpoint to base a
remedial decision on a generic TRPH value, rather than to use the discrete
analytes for which data are available. Such generic TRPH values might only be
useful for site decisions if there were not available data on principal component
analytes. The TDEC Rule, and the preponderance of U.S. EPA guidance,
appropriately advocates the application of risk-based evaluation in such
instances.

In this context, the greatest detected concentrations of discrete analytes are
represented by the BETX compounds, pr imari ly toluene. Elevated
concentrations of other VOCs occur in relatively few of the samples
[trichloroethylene (TCE) was the next most frequently detected VOC, being
present in 21 of 55 soil samples with a mean concentration of 92 mg/kg; only 5 of
the 55 samples exceeded 100 mg/kg TCE]. These concentrations do not indicate
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an immediate need for expedited "removal" action based on human health or
environmental considerations. For example, the maximum detected
concentration of TCE in site soils (3,300 mg/kg in one sample; mean
concentration of 92 mg/kg) is approximately an order of magnitude greater than
the default risk-based soil screening level (260 mg/kg) that was calculated by
U.S. EPA Region IH (U.S. EPA, 1993) on the basis of potential carcinogenic effects
from human industrial exposure to TCE in soil. The 260 mg/kg soil screening
level was based on a potential carcinogenic risk level of 10"6 (l.OE-06). It should
specifically be noted here that the U.S. EPA implements a carcinogenic risk range
at Superfund sites from l.OE-04 to l.OE-06, depending on site-specific
circumstances. Thus, if the soil screening level was based on even a l.OE-05
potential carcinogenic risk level, the calculated screening level (2,600 mg/kg)
would approximate the maximum detected concentration of TCE in soil at the
Saad Site, but would far exceed the typical (e.g., mean) concentration. Moreover,
if noncarcinogenic soil screening levels for industrial sites were to be applied, as
may be appropriate for decisions concerning short-term, "immediate" site risks
(e.g., those which might drive initially a "removal" action), the detected
concentrations of TCE are approximately one-half of the noncarcinogenic
screening level of 6,100 mg/kg that is calculated using the U.S. EPA Region III
methodology. Finally, the 92 mg/kg mean concentration of TCE in soils at the
Saad Site is much less than the industrial scenario carcinogenic or
noncarcinogenic screening values. Similar considerations apply to the other
detected analyte concentrations in Saad site soils as well (e.g., EPA Region III soil
screening level of 200,000 mg/kg for toluene).

As an additional example of context in which to evaluate the Saad Site
hydrocarbon data, urban soils typically exhibit total PAH concentrations in the
10-100 mg/kg range, and values in excess of 100 mg/kg are not uncommon
(ATSDR, 1989). Roadside dust containing total PAHs at up to 750 mg/kg has
been reported (Bjorseth, 1983). These values typically are higher than PAH
values that have been observed in subsurface soils at the Saad Site. Thus, while
remedial action ultimately may be appropriate at the Saad Site, the observed
concentrations of individual analytes do not pose an immediate risk to human
health and the environment that could justify the removal of all site soils above a
perched water table, especially since the Site currently is not in use and is
secured with permanent site fencing and placarding. These measures, coupled



with the surface conditions at the Site, effectively eliminate the need for the type
of time-critical decisions regarding exposure that are central to "removal" actions,
in contrast to "remedial" actions.

Site Setting

The Saad Site is in an industrial area, surrounded by several hundred
acres of other sites exhibiting contamination by similar or identical analytes. The
CSX Radnor Yards, which are located to the west of the Saad property, also
exhibit TRPH concentrations in excess of 250 mg/kg over a wide area, according
to reports submitted by CSX to the TDEC as a result of site investigations
conducted on that property. Thus, creation of an "oasis" of cleanliness at the
Saad Site, even if it were feasible by virtue of further "removal" actions, makes
little technical sense. There are two buildings adjacent to the Saad Site that
appear to rest on soils which contain TRPH over 250 mg/kg. At least one of
those buildings (Franklin Brick, which borders the Saad Site to the south) houses
an ongoing business operation. Certainly "removal" actions for TRPH just at the
Saad Site would not remove whatever generic local threat might be hypothesized
from TRPH, since TRPH concentrations in excess of 250 mg/kg would still
remain in place over a much wider area than the Saad Site, if a "removal" action
was undertaken. In other words, the "removal" action conceivably could extend
for a very large area, perhaps miles, if all soils in excess of 250 mg/kg were to be
removed from the various facilities.

Groundwater

Regarding groundwater, there are no identified receptors in the vicinity of
the Saad Site, since the area is on a municipal water supply. Groundwater is not
utilized as a source of drinking water in the area. In view of the presence of the
general subsurface conditions in this industrial area, a "removal" action which is
directed at groundwater issues solely concerning the Saad Site, while ignoring
other nearby facilities, is not technically defensible.

7
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In the past, groundwater contamination issues regarding a feature known
as Croft Spring have been raised in the context of facilities in the Trousdale Road
area and beyond. Contamination was detected in Croft Spring in the 1960's,
while the activities at the Saad Site did not even begin until 1971. During my
visit to the Grassmere Wildlife Park (formerly Croft Spring area), I observed the
spring at which diesel odors and sheens have been reported in the past (Croft
Spring #1). We also were told of another spring on the property (Croft Spring
#2), several hundred meters approximately to the east of Croft Spring #1, which
has not exhibited such conditions. Croft Spring #1 is very close to and
immediately downhill from the "Old House", the manor house of the property.
We were made aware that a diesel fuel oil tank and transfer line have been in
place at the Old House for many years. Though the age, capacity and condition
of the tank and lines are unknown, the fill pipe for the system was identified
adjacent to the access road approximately 100 meters to the southeast of the Old
House. One estimate of the tank's age exceeded 30 years. The temporal and
physical characteristics of the contamination that reportedly occurs in Croft
Spring #1 are consistent with a nearby source (e.g., the Old House area), but are
not consistent with a source or sources which are over one-half mile distant. For
example, it was reported to me that the severity of the diesel fuel release from the
spring rapidly increases during or shortly after a rainfall event. This pattern is
far more likely to reflect a nearby source. Given that Croft Spring #1 is
approximately less than 100 meters directly downgradient from the Old House,
and given that Croft Spring #2 does not exhibit diesel contamination, it is clear
that the potential source of impact on the stream originating at Croft Spring #1
requires attention (i.e., the tank and lines near the Old House).

Past Experience

I have been involved in numerous risk-based evaluations concerning
removal and remedial actions at sites within Region IV. As a result, I have had
an opportunity to review the National Contingency Plan (NCP; U.S. EPA, 1990)
and a number of OSWER directives as they apply to removal actions, remedial
processes and risk-related issues.
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The NCP states that under Fund-financed actions only, EPA has the
discretion under CERCLA to take removal action, in emergency situations or
where the action is otherwise appropriate and consistent with the remedial
action that may be taken at the Site. This "removal" action may include physical
removal based on applicable or relevant and appropriate requirements (ARARs).
However, the NCP also states that strict adherence to ARARs for a given
medium would be outside the scope of the removal action when such an extent
of cleanup is not necessary for the stabilization of site risks and avoidance of
"imminent" threats. Additionally, OSWER Directive 9360.0-02B stresses the key
words of immediate risk, prevention of emergency, and timely response as
necessary determinants which must be satisfied in order to exempt a site from
the statutory limit of $2 million for a "removal" action (OSWER, 1988).

Significant "removal" action already has been conducted over a period of
years at the Saad Site which, judging from the detected concentrations of discrete
analytes that remain in site soils, has significantly reduced the risk that may be
associated with direct exposure to hazardous substances on-site. Moreover, the
250 mg/kg TRPH concentration does not represent an ARAR, since there is no
federal regulatory basis for that value and that numerical value was not adopted
by the TDEC. It is not, in any event, a health based concentration. Nor is the
excavation of all site soils above a perched water table, as well as excavation of a
CSX railroad berm, practical or applicable under a "removal" action, since it is not
necessary for the immediate stabilization of risks at the Saad Site.

Summary

The detected concentrations and the distribution of contaminants which
have been observed at the Saad Site do not warrant the "removal" action for soils
as sought by U.S. EPA. Rather, site conditions merit judgment and evaluation
according to the appropriate risk-based principles and requirements of both U.S.
EPA and the TDEC. An evaluation of the detected concentrations of discrete
analytes in soil at the Saad Site, even considered in light of the maximum
detected concentrations, does not indicate an immediate risk to public health,
welfare or the environment. Neither health nor environmental issues related to
the Site are sufficient to justify such a continuing precipitous excavation and



/-'. ' f U

"removal" mandate, particularly in the context of a non-technically-based target
such as the cited 250 mg/kg total TRPH value. Considering the absence of a site-
specific evaluation of relevant cleanup standards, the extensive work which has
been conducted heretofore at the Site, the presence of buildings over impacted
soils, the presence of boulders and other fill material that underlie the Site, the
presence of a clay aquitard beneath the Site, the absence of regional groundwater
receptors, the surrounding character of the industrial area (including a vast rail
yard that has operated for several decades), and the other factors identified
above, the "removal" action demand is not supportable. The Site warrants
further investigation, perhaps in conjunction with surrounding areas. Such an
approach is planned for the CSX Radnor Yards, up to and including the berm
area, and the information gathered in that investigation will be useful in
determining an appropriate course for the Saad Site. However, until then, the
selection of a prescribed action requiring the digging and hauling of soils,
boulders, and other fill material to an offsite source for this site at this time is
arbitrary and not technically sound.

As a final point, I note that the Saad Site Steering Committee has
suggested the installation of an interim measure to collect free product that might
be resting on the perched water table. My opinion does not rest on the conduct
of that work. Judgments concerning what facilities do or do not represent
sources of petroleum contamination in the local or regional groundwater must be
accompanied by a thorough catalog of underground storage tanks (e.g., 2 pumps
across the road from Franklin Brick Company) which may be of contributory
interest in determining a rational strategy for addressing groundwater problems.

10
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The puqvjsc of Lhis R u l e is to provide remediat ion goals for hazardous substance remedia t ion under chapter 1203-1
13.

(2) 'i'lic nbjcr.iivc of i hit Rule is:

To develop consisicnt procedures for ihc development ar.j usnge of rcmediau'on goals.

(.1) General

00 These rules provide two basic approaches for establishment of preliminary remediat ion goals associated
with the remedial investigation in Rule 12(>D-i-l3-.0?(2)(a)2. These approaches include the determination
of Applicable or Relevant and Appropriate Requirements (ARARs) and Background Concentrations.
Prel iminary remediation goals may be used to determine whether ihc Department currently considers a
specific concentration of a contaminant as an unreasonable risk to publ ic health, safety, or ihe environment
(e.g., water qua l i ty cr i ter ia based on protection of aquatic organisms in surface water) or 10 he lp evalua te
whether an exposure pathway for a specific contaminant is of concern (e.g., whether a specific
concentrat ion of a contaminant in soil has pDtcnual to leach 10 ground water). Preliminary remediation
goals developed through the review of ARAP.s and background concentrations may be used to determine if
the concentrations of hazardous substances a.rc a regulator)' concern, or zs rcmediau'on goaJs for in ter im
actions. If a Feasibility Study is required for the evaluation of a l te rna t ive clean-up actions under Rule
i200-1 -13-.09(3), then a risk assessment as specified in Rule )200-M3-.OS(3)(a)3 is to be included in the
feas ib i l i ty study. The detail of ihe risk assessment shall be commensurate to ihe potcntiiiJ exposure and
risk to human hcaJth and the environment. These rules aJlow for final remediation goals to be established,
subject to Deparjnent approval, using cither ARARs, background conccntratiorts, site-specific risk
assessment or z combination of ARARs, background concentrations, and site specific risk assessment.

1. Responsible parties shaJ! perfcrrn z survey to i d e n t i f y all Applicable or Relevant and Appropriate
Requirements (ARARs). ARARs are categorized as follows:

(i) Chemical specLlc requirements - Tnese requirements define acceptable levels of
hazardous substances for remediation planning purposes. Advisories, criteria, guidance,
rules, or laws specified by the D-eponmen; and the fo l lowing shaJi be evaluated for
a p p l i c a b i l i t y 25 chemica l specific requirements. Where several chernieaJ specific ARARs
exis t for the same compound by media , the ARAR wiih the smallest conetnrauor, shall
apply.

(*) For crcunrJ water contamination cviiluatc the fo l lowing :

i. Ground water used or classified as d r ink ing water, domestic or
residential water supply:

A. Specific criteria for domestic water supply as promulgated by
ihe Water Quality Control Board,

5. Max imum Cor.tamiruin; Levels (MCL's) and action levels
established under the Federal Safe Drinking Water Act in 40
CFR §1-1 as amended. (Sec Table 8-1).

C. When MCL's arc no: ava i lab le . Secondary Maximum
Contaminant Levels (SMCL's) established under the Federal
Safe Drinking Water Act in 4U CFR § U! as amended. (Sec
Table 8-1),

13
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E. CcrifcnLrjuon limits hsicxJ inToW: ] o '4QCFR 264.94
inccrpo.-ated by re fe rence z\ Dcpartmcr.; R u l e 1 2 0 D - 1 - ) 1-
.W(6)(a) cffceu'vc February 13, 199-:; or

F. Concentration Limits ident i f ied for the f ac i l i t y in z f a c i l i t y
permit issued under 40 CFR 264.92 through 40 CFR 264.95 as
ineorporaied by reference in Department Ru le 1200-1-11-
.05(6)(2) effective February 13, 1994.

II. Ground water not used or classified as drinking u'ater, domestic, or
residential water supply:

A. Water quaJ i ty criteria for ground water as promulgated by Cic
Water QuaJity Control Boa/d; or

B. Concentration Limits identif ied for the f a c i l i t y in 2 f a c i l i t y
permit issued under 40 CFR 264.92 through 40 CFR 264.95
incorporated by reference in Dcparuncm Rule ) 200-1-11-
.06(6)(a) effective Fcbruar>' 13, 1994.

I I I . Ground water which recharges surface water:

A. Water q u a l i t y criteria for ground water as promulgated by ihe
Water Qual i ty Control Board; or

B. Coneeniraiion limits idenufied for the fac i l i ty in a f a c i l i t y
permit issued under 40 CFR 264.92 ihro-jgh 40 CRF 264.95
incorporated by rcferenec in Department R u l e 3200-1-11-
.OS(6)(a) cffecuvc February 13. !9-?4.

(II) For soil c-emption cri ter ia ar.c preiimir.ar\' rerr.ediatior! gcaJs cvaJuaLe the
fol lowing:

1. Res=rs-ed.

(III) Sediment

!. Reserved.

(I\ ;) AL' For air cvaJuaie the fo'lo^'ing:

I. Fugitive dust contro! zs required under the Tennessee AL" Pol lut ion
Control Ac: (TAPCA) and regulations.

!!. Visible s'_2n±L-ds zs rcquL-ed under ihe T.APCA and regulations.

HI. Volati le organic compound emission standards recuL'td under the
TAPCA and rcgulaiJons.

(V) Surface V.'a'.er For surface \va\er evaluate the following:

!. V.'ater q u a l i t y c r i te r ia and h ighes t beneficial use of receiving si-cam
deierrnined by the NS'a'.cr Qual i ty Control Board. The contimir.ani or
sedi:r,er:; !c;d which a strcjrn can carry as determined by the Div is ion
of Water P o l l u t i o n Control. Likewise, for a specific site, the Divis ion

14
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cons: Scree1 is ARA?\s.

II. \\'iic: quaJi iy cr i ic r ia based on the protection of aqfjtie organisms
(acute and chronic criteria) and human health published pursuan t to
section 3W(a) of the FcdcraJ Water Pollution Control Act.

I I I . If the surface water is classified for d r ink ing water, Lhc fo l lowing shall
also be evaluated as ARARs:

A. Maximum Conuimiruni Levels (MCL's) and action levels
established under Lhc Fr.bcral Safe Drinking Water Act in 40
CFR §141. as amended. (Sec Table S- l ) .

B. When MCL's arc no1, available. Secondary Niaximum
Contaminant Levels (SMCL's) established under the Federal
Safe Drinking Water Act in 40 CFR v ! 4 ] as amended. (Sec
Table K - l ) .

C. When MCL's and SMCL's arc not available, guidance such as
concentrations meeting cri teria for action levels under
proposed 40 CFR §264 Subpan S (Federal Register J u l y 27.
I9?0)rr.2y be used.

Location specific requirements - Location specific requirements sc; restrictions on
activities within specific locations such as fiood plains or wetlands.

Action specific reqiiirernenis - Action specific requirements set restrictions for particular
treatment and disposal activities.

Responsible parties shaJI establish background concentrations of the contaminants at the site.
Background contaminant levels for the media of concern must be determined in 2 s imi lar area, in
close proximity , 2nd, 10 the extent possible, in an are* unaffected by a site or contamination. This
bcc'kgrc-jnd may be a natural background in relat ively unindustriaJiztd or non-commereia; areas
nr control background in industr ial ized or commercial areas where natural background
concentrations are no; aitainsbls due to lone term industriaJ or commercial activities. Where
background concentrations protect publ ic heaJth, safety, and the environment , remediation gcaJj
wil l no; be established by the Department less than Lhc corresponding naturaJ background or
control background levels. If in; Department has reason to suspect background concentrations do
not proteci public health, ssfciy, and the environment, the Department may require the l iable party
to assess the risk posed by background concentrations of the hazardous substance.

(i) Na tu ra l background- levels shaJI be determined by one of the following methods or other
methods approved by the Department:

(I) Utilization of publicly available historical data where the contaminant of
concern is a; naturally occurring levels and quality assurar.ee/quality control
documentation is available which demonstrates sample reliability;

(il) Establishment of the geometric mean of site background through sampling and
analytical analysis; or

(III) The medium-specific practical quan'.itstion Urn:!, 'fa background concentration
is not quantifiable.

Cor.iro! background shel l be determined by one o f i h c fo l lowing rncthocs or other
methods approved by the Department;
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( ! ' ) Tnr n ' - C i l i - m - s p c f i f i c p.-j;-;i:a! qLan:;t^:ion l inn : . \ ' j b j . k e r u u n j co.-^rr.trj'.i.i"

is no: CL.ir:ufinbi: .

3. Responsible panics shall propose for Deparuner.tal cvaJuai ion r emed ia t ion panls ba<-cd on human
health and environmental risk assessment included in L'IC feasibility study required in 1 2 ( X > - ) - ) 3 -

The Human Health and Environmental Ris); Assessment Method is a q u a l i t a t i v e and quanu'tau'vc
process 10 characterize the nature and magn i tude of r isks 10 public health, safety, and the
environment from exposure to hazardous substances, pollutants, or contaminant, released from
specific sitCi. This process may also characterize 'risks to the environment when the weight of
evidence ind ica tes thai effects othc1 ihan lox ic i ty arc s ignif icant .

(i) Human Health Ris). Assessment Method

(1) Tnc H u m a n Health Risk Assessment shal l i n c l u d e detailed site specific analyse1;
and logical summary of the fo l lowing unless otherwise approved by the
Deportment:

1. Site History
Jl. Data collection
11J. D^L2 evaluat ion and identification of chemicals of potential concern
IV. Exposure assessment
V. Toxici ty assessment
V'i. Ris'-; characicriiatior. and uncertainly analyses
VII . CaJ'Julatior, of rcmediauor. t-oaJs for each chemical of concern based on

ih; risk assessment and i n c l u d e in the summary aU assumptions used in
the caJcuiations.

(il) Guidance cocL-mcnis in ccr.d'jcJns H u m a n HeaJ'.h Risk Asstssmcnis include,
bu; may no: be iirn;:ed to Lie fo l lowing:

I. Risk Assessment Guidance for Superfund: Volume 1 Human Health
Evalua-Jon Manual (Pan A) Jnteri~, Final. December ]9£9; and

II. Risk Assessment Guidance for SuperfunrJ: Volume 1 Human Heal in
Evaluat ion Manual (Part B. Developrnen; of Risk-based Preiirr.ir.a/v
Remedia'.ior, Gcais) OS\VER Direct]vc ?2£5.7-Ol3. in ter im.
Decc.-nb" 1991.

( i l l ) Quantiat ive techniques of dis t r ibui ionaJ analysis such as Monte Carlo
s i m u l a t i o n s may be ut i l ized in the risk assessment method provided thai the
r e l i a b i l i t y of Lie mode! and predictions are documented to Lhe sat isfact ion of the
Dcpanmcni. AH risk assessments u t i i i z i n g cuanL;'i2u'vc techniques shall i n c l u d e
uncertainty analyses inc lud ing , but noi l imited to Lhc following:

I. Parameter unccr^in;y analysis -D-efmc and provide Lhe rationale for inc
cisuibut ion of aJ! inpu t parameters and the decree of dependence (i.e.,
covariancc) among parameters.

II. Identify and describe all assumptions and incomplet: information
which have no: been taken into account in the quan t i t a t i ve uncenainiy
analysis.

( i i ) EnvL-onmenta! Risk Assessment Method

(!) Fish and aqua t i c l i f e
16
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I. iden-jfy re.T srx-urs. pror>:>:>eJ and listed cr-.dj-cc.'cd or uvcj;cn;j

species, ar.d c::'jea! habits which h;i\-c been identified ^ iiJiir. * - mil:
radius of th: liie. This rcqu i rc rn rn i is met by inc lud ing rare species,
proposed or listed endangered or threatened species, and crit ical
habitats identified by ihc Tennessee Wildlife Resource Agency
(TWRA). the Department's Division of Ecological Sen-ices, and the
U.S. Dcparvncni of Inicrior Fish and Wildl i fe Service. Determine if
the area possibly impacted by the site contains critical habitats or
habitats common to any rare species, or proposed or listed endangered
o: threatened species.

II. Where iherc is a release to surface water, evaluate the impact of the site
on fish and aquatic life using methods or procedures such as bcnihic .
organism studies, loxici ty testing, assessing tissue concentrau'ons of
chemicals with log of the octanol/watcr partition coefficient values
greater than 3.5 or other methods or procedures approved by the
Department to evaluate the impact on fish and aquatic life. Organise
the information into a logical form and present both a detailed analysis
and a summary of the results, assumptions, uncertainty, incomplete
information, and impact.

(11) Terrestrial Ecological Assessment

I. Identify rare species, proposed or listed endangered or threatened
species a-nd critical habitats which have been identified within z four
(4) mile radii's of the site. This requirement is met by including all rare
species, proposed or listed endangered or threatened species, and
critical habian ic'cn'Jficd by the Tennessee Wildlife Resources Agency
(TWRA), the Dcpnmeri'.'s Division of Ecologies] Services, and the
U.S. Depsn^ent of Interior Fish and Wildl i fe Service.

II. E>;terrnine if the zrzz possibly impacted by the site contains rare
species, proposed or listed endangered or threatened species, or critical
habitats.

III. Further asscsirr-.cn'. may be required by the Department if the
Department suspects unacecp^ble impact or risks to criticaJ habi^'j;,
proposed or iisted endangered or threatened sp-ecies habiiats, or
indicator spxics within the food web. Further assessment may aJso b;
required if contamination or iginat ing at the siie impacts or poientialiy
impacts public !and.< i n c l u d i n g , but not limited to, national pari:s,
r.atior.al forests. S'̂ '.e parks, and state designated wildlife areas.
Methods may include, but arc not limited to. soil loxicity testing,
ecological effects assessments, or de-termination of bioaccumulatio.- of
chemicals in sits bioti

Remediat ion gosls may be csLiblishcd by using z combination of approaches 1. through 3. [e.g.. using MCL's for the
ground water remediation goal and u t i l i z ing the human health and environmental risk assessment approach or Lhe
background approach to determine soil remediation goals.]

(i) Approval from the Department must be received before site specific standards or site specific remediation
gculs become effective.
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Th: :r:::jj;jnu.'. -^i,' rr.js: S: rr.r: a: thr :pr~pr:j:r jvi-.r.L-. c' ro-r;p::un; : ai thr s::c ^ c.v.aSivhr.C' r~: -:r
D:rxi.'UT:c-: a f t e r a.'fcri:.-.;; 2 habi: psny ih: r>p^\-ur..:y 10 pamic in;;i:i anj a/ir.: u-de:jo:nj 2 ?_S;:
p^ticipj-jon p.-occss (c.p.. Public Notice). In: ic^anur; of the points of toinpli;-..;.c shall be bos.-i on
fac to rs ::iJu:Jinj: but no: !:rn::cd 10 the rote:: of th: vie and surrounding area, sue access, cr.d ro:cni:j! or
actii">! points of cxpDSu-'C. Unless the site is U-:aird in karsl terrain and the water ublc is located ai 0'
below the top of bedrock for pan of the yea', o: Dense noruqucous phase liquids (DN'AJ'L's) a/c present,
the poinl of compliance for pround wairr at former v.-^\c niar.apcmcnt areas shall pcncrally b: a vertical
.surface locaicd al the hycraulical ly do^-npradieni l i m i t of Lhc former waste manapcmcm arcj that extends CD
down in;o the upper aqdl'cr under lying the site. Soils arc normally sampled at locr.iions selected because C J
of site history, or actuaJ or potential human exposure, or environmental receptors. Generally, points of • :^
compliance for soil shall include all a/cas which contain conLaminanLS in excess of remediation pcaJs •—'
identified in Pan (a)(3).

Points of compliance different from those required by the Department can be established by a l iable puny, _^
pending approval by the Department, a/tcr undergoing 2 public panicipation process.

7~N
The Department rccotmiies that selected rcmr^'.iaJ actions ma)1 involve coniainmcm ofhaia/dous
subiLanccs. Any hazardous substance left on-site must be contained within a specified area and b:
protective of human health and the environment. A compliance monitoring program must be designed to
insure the long-term imecri iy of the containment sysicrn. Unless otherwise approved by the Department, a
ground water moni tor ing program approved by the Dcpmmcni shaJl be required for aJl areas where
containment is a remedial action.

(iv). Unless otherwise approved or determined b)1 the Deparjncnl, the following shall apply:

I. Ins t i tu t ional controls shall be required whenever a remedial action does not address concentra'Jcns
ofha/ardous substances which pose or may pose an unreasonable threat to the public health.
safely, or the environment.

II. Insthuiional co-L'ols shall be required for all areas where containment is a remedial action or the
Dcp;trtrncm authorises th: discontinuar.ee of pump and treat of ground water prior to attaining
remediation coais.

I I I . Ins i i iu iJona! conirols shall include, 2:2 m i n i m u m , deed restrictions for sale and us: of property,
and securing the area to prevent human cor.u:ci with hazardous substances which pose or rr.3)1

pose a threat to human health or safety.

(v) Esablishmcni of remeciaLion goaJs under these rules 2~i subsequent remediation to those goaJs may not
relieve a l i a b l e party from l i a b i l i t y under CERCLA induing, but not l imited to, l iabi l i ty under CERCLA
§lC7(2)(-)f,c) concerning damages for ir.jti.-y to. desruciior, of, or loss of natural resources.
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l.r.;ri«.o-k.:rvic>-:;,r:r;e.-1 in :k., >:•.!:. the d -fmuinr-.s fy.-nj i- pru^;^ ^ t o C R - l r ' . 2 (0 - - ] - - l 1 - - . U ) . "Kzzarcous \Vastr
V.jr.j^rr.c::; Sys::i~: Gene:;'. . *h_:!.' appK v.k..-:i ihoic L;.T.̂  av L'scJ in :!us cr-_;;>:er. in jdduu-.: . when used in th:s cfupier,
ihe f o l l y wi.-.j; tem:s have the meanings g iven below:

(a) "Aei"mz&s Lhc Tennessee Hazardous Waste Management Act of 19S3 (T.C.A. TitJc 68. Chapter 212, Pan 2:
enacted as Chapter 423 of the Public Acts of 19S3).

(h) "A cine Kci-jirrto-js U'csie " means Lhosc wastes defined in -SO CFR 261 . 1 1 (a)(2) incorporaicd by reference at
Deportment Rule 1 203-1- l!-.02(2)(a) effective February 13, 199-'..

(c) "Applicable Requirements" means Lhosc cleanup standards, standards of control, and other subsiantivc
requirements, criteria, or limiiations promulgated under federal environmental or state environmental or f a c i l i i y
siting laws that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or
other circumstance found at a CERCLA or hazardous substance site.

(d) "A quifcr" means a geologic formation, group of formations, or part of a formation capable of y ie ld ing a s i g n i f i c a n t
amount of ground water to wells or springs.

(e) "Area of Coiiiamins'.wr." means the horizontal and vertical ex ten t of contamination in air, soils, sediment, d r ink ing
water supply, surface water, ground water, subsurface SLrauj, or on the land surface occurring or originat ing ai a
hazardous substance site.

(0 "C£#CL4 " is Lhe Comprehensive Environmental Response, Compensauon, and Liability Act of 1 980. (42 DSC).

(g) "Clear, up" shall be defined as the clean up or removal of released hazardous substances from the environment.
su fh actions as may be necessarily taken in the even; of the release or threat of release of hazardous substances into
the environment, such actions as may be necessary to monitor, assess, and evaluate the release or threat of release of
ha/ardous substances, the disposal of removed material or ihc taking of such other actions as may be necessary to
prevent, mininii/ .c, or mitigate damage to Lhe publ ic health, or welfare or to the environment, which may otherwise
result from a release or threat of release. Tne term includes, in add i t i on , without being limited to. security fencing
or other measures to l i m i t access, provision of sJiernative water supplies, and temporary evacuation and housing of
threatened individuals .

(h) "Ct>i:!arr.;iicr.l" means pollutant.

(i) "Cor.rrol RcckgrvLtr.g" mea.-.s Lhe concentration of hazardous substances consistently present in the environment
due to long term localized industr ial or commercial act ivi t ies.

0') "Detriment" me^ns the Department of EnvL'cr-.rner.t ar.d Conser.-£iion.

CK) "Dispose!" means the discharge, dep-osit. injection, dumping, spilling, leaking or placing of any hazardous
substance into or on any land , water cr air so Lhat such hzzardo1^ substance or any constituent thereof may enter the
environment or be emitted into the air or discharged into any waters, inc lud ing ground waters.

(I) "FccsibilL'y Study" or "FS" means a study to develop and evaluate opu'ons for remedial action. The Feasibility
Study emphasises data analysis and is generally performed concurrently and in an interactive fashion with the
Remedial Invcst icai ion using data gathered dur ing ihc Remedial investigation. Tne Remedial Investigation data are
used to define the objectives of Lhe response action, to develop remedial action alternatives, and 10 undertake an
i n i t i a l screening and detailed ar.aiysis of the alternatives. The term also refers 10 a report that describes the results of
the study.

(m) "}-'ui!t" means the Hi/.rocus Vs-'as:e Remedial Action Fund created by ihe Act.

(n) "Gctie.-r.ior" means any person v/hosc act or process produces hazardous substance or whose ret first causes a
hazardous substance to become subject to regula t ion .

(o) "Crvjuii Mier" or "Croui:t!H'c:cr" means water below the lino surface in a ?.one of saturation.
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(c,) /.-i-u/'^t/i-j Suhstcnce Site' mex-.i ar.y .<,;; or arei vh::c .^/-i-'dous sjbSLncc uisfj^! hjs occurred.

(r) . "Ifc^rc'ous U'cstc Rerr.ed^'.Ac'.ior. Fur^" (Fund) means that fund described in T.C.A. Sccuon 6S-212-2C^.

(i) "Centre! Background" means ihe concenfa:ion of hazardous substance consistently present in the environment
which has no; been influenced by locali/.cd human activities.

(l) "Person" means an ind iv idua l , fust, firm, joinl stock company , corporation ( inc lud ing a govcmmcnl corpora Jo P.).
partnership, association, state, munic ipa l i ty , commission, political subdivision of a stair, any interstate body, and
governmental agency of this stale and :>ny department, agency, or instrumcnialiiy of the executive, legislative, and
judicial branches of the Federal government.

(u) "/'ullL'tanl" shall include, but no; be limited to, any clement, substance, compound, or mixture, including disease
causing agents, which after release into ihe environment and upon exposure, ingcstion, inhalat ion, or assimilation
inio any organism, cither directly from the environment or indirect})1 by ingesting through food chains, will or may
reasonably be anticipated to cause death, disease, b-ehavioral abnormalities, cancer, genetic mutation, physiological
malfunct ions ( inc lud ing mal func t ions in reproduction), or physical deformation in such organisms or ihcir offspring.

(v) "Preliminary Remediation Cuds " means a site specific' standard based on Applicable Requirements, Relevant and
Appropriate Requirements, and/or Background Concentrations for sites which do not require a feasibility study or
for i n t e r i m actions conducted prior to completion of the feasibility study. If the Department suspects background
concentrat ions do not protect public health, safety, and the environment, the Department may require the assessment
of risk posed by background concentrations of ihc hazardous substancc(s) to be included in the determination of the
prel iminary remediation goaJs.

(%v) "Promulgated IJst" is the List of Inactive Hazardous Subsumcc Sites required by T.C.A. Section 6S-212-205(e).

(x) "Publicly Owned Treaimer.: Work" or "POTW" means a treatment works as defined by Section 212 of the Ciesn
Watcr Act, which is owned by z State or municipal i ty (as defined by Section 502(4) of ihe Clean Water Ac1.).

(y) "Record of Decision " or "ROD" is lhai document that provides the official decision on the fir. a) aJicrr. a live for si'.e
cleanup. It inc ludes an explanation of ihe reasons for che-osing tha: alicrnaiivc and details any conditions or
standards that must be met.

(7.) "Helfcsc" means any spilling, Ie2);ing. pumping, pouring, emitting, emptying, discharging, injecting, escaping,
leaching, dumping, or disposing inio Lne environment ( i nc lud ing the abandonment or discarding of barrels,
containers, ar,J other closed receptacles containing any hiyjjrdous substance or pollutant or coniami-.ant).

(aa) "Ktlfvcn: end appropriate requirements" means those cleanup standards, standards of control, and other
substantive recuiremerits. cri'.eriz, or l imi ta t ions promulgated under federal cnvL'onmcnial or state environmental or
f a c i l i t y s i t ing laws that, whi le not "applicable" to z hazardous substance, pollutant, ccniaminanL, remedial action,
location, or oiher circumstance at 2 CERCLA c: hazardous substance site, address as problems or situations
sufficiently similar 10 those encountered 21 ihc hazardous substance or CERCLA site so thai their use is well suited
to the particular site.

(bb) "Kcmcdict Investigation" or "R!" means a process to determine the nature and extent of ihc problem. Tnc
remedial inves t iga t ion emphasizes data collection and site characteri/.aiion. and is generally performed concurrent1}1

anJ in an in teract ive fashion whh the feasibility study. Tne remedial investigation inc ludes sampling and
monitor ing, as necessary, and inc ludes the gathering of sufficient information, to determine the necessity for
remedial action and to support the evaluation of remedial aHcrr.au'vss.

(cc) "Rctr.cdiciion Coo!" means 2 site specific standard based on applicable requirements, relevant and appropriate
requirements, background concentrations and/or risk assessment for sites where a ri: k assessment and feasibi l i ty
study have beer, completed.



"Krr-.t'\ or Krr-.r'.s! Ac:ior." •"'.'\'i mci-j i_Se^c 3;-;icos cc~vS —rv. * i:h 2 T^ermirien: remedy '-:>." ^..siuc1 of. C."
i" iJ.liiio.-. 10 3 rcrr.uvil acuor.. ~"bc t e r m i rc lu ic j . b-'i is nj: i:rr»r.ei ic. su:h aruo^s 2* Morale . cor;:';r.:m:r-.t.
rc.'i.T.;-:;,- p:u:rc;i?n usmj; d ikes , tr:n:;i!C<. o: d::ch:s, f 'iy cover, neutrj i ir j ' . ion. drj.-.L-p of ;c!ca.vrJ r-.?_-.a:c1oi.1*
sucvonecs and aNsocijicd ton^rr.ir.aicd rr.a-.crinls. r ecyc l ing or rccsc. diversion, des'juction. scgrcg^uon of rcaciivc
wj^rs, drcJ^in^; or excavation, repair o: rcpl.iccrr.eni of leii-inj; combiners, col lecuon of Icachjtc tic" runof f , on-
s;tc L'eeimcni or incineraiion, provision of .Miemaiivc u'aicr supplies, any moniioring reasonably required 10 assure
thai .such action* pjoiect ihc public hcaJih, scfciy, and the environment and. where appropriate. posi-rcmovaJ site
control activities. This term also includes, but is not necessarily limited 10 the off-site transpon and off-site storage.
LTcaimcnt, destruction, or secure disposition of ho7.ardous substances and associated conumninaicd materials.

(cc) "Removal" means Ihc cleanup or removal of ha/jrdous substances from the environment; such actions as may be
necessarily taken in the event of ihc ihrut of release of har-ardous substances into ihc cnvironmcnu such actions as
may be necessary 10 monitor, assess, and evaluate the release or threat of release of hazardous substances; ihc
disposal of removed material; or ihc taking of such other acu'ons as may be necessary 10 prevent, minimise, or
mili tate damage to ihc public health, safety, or environment which may otherwise result from a release or threat of
release.

(ff) "Response" means a clean up, rcmcdiaJ action, remedy, remedial invcsup.aiion. or any other acu'on taken by the
Depa/tmcnt in furtherance of ihc purpose of Uie Act and/or these Rules.

(S-i) "Responsible party" means liable party.

(hh) "Kisk Assessment" means a qua l i ta t ive and quanti tat ive process to characterise ihc nature and magni tude of risks 10
pub l i c health, safety, and the environment from exposure to hazardous substances released from specific sites.

(ii) "Build Waste Disposal Control Board" or "Board" means the solid waste disposal control board as established by
T.C.A. Scctior, 6S-211-111, unless otherwise indicated.

(jj) "Surface water" means lakes, rivers, ponds, streams, inland water, and aJl surface waters and water courses within
the State of Tennessee or under the jurisdiction of the Sate of Tennessee.

(kk) "UnPA " or "Unifvrrr. Administrative Procedures Ac!" means thai Act promulgated as T.C.A. 4-5-201 £1 ?;q.
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